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(54) REFORMER, REFORMING SYSTEM, AND FUEL CELL SYSTEM 

(57)Abstract: 

PURPOSE: To miniaturize a reformer, by forming reforming catalysts 
on the grooves of one side plate and combustion catalysts on the 
grooves of the other side plate respectively, and supplying heat 
required for reforming reaction with these plates alternately laminated 
to be adopted as a fluid passage. 

CONSTITUTION: Reforming catalysts 6 are formed on the surfaces of 
grooves formed in a plate 1 , and combustion catalysts 5 are formed on 
the surfaces of the grooves of a plate 2. The plates 1 and 2 are 
alternately laminated to supply fuel, composed of a mixture of a 
compound, including a hydrocarbon group, and water, to a fluid 
passage 3, formed by a surface having the grooves of the plate 1 and 
a surface having no groove of the plate 2; and hydrogen is generated 
by catalysts 6. Fuel and oxygen-containing fluid are supplied to a fluid 
passage 4 to cause catalyst combustion reaction by the catalyst 5. 
That is, exothermic reaction and endothermic reaction are concurrently caused at positions adjoined 
vertically to supply heat, required for reforming reaction, by combustion reaction. Consequently, reforming 
reaction is made without a burner, and moreover an auxiliary facility such as a reaction tank, heat insulati 
material, and a reaction pipe is eliminated for miniaturization. 




* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, words are not translated. 



CLAIMS 



[Claim 1] A refining machine which carries out the laminating of two or more plates 
which have a slot, forms a fluid channel and is characterized by the thing that a reforming 
catalyst is formed in a front face of a slot on the plate, and a combustion catalyst is 
formed for while adjoining by front face of a slot of a plate of another side. 

[Claim 2] A refining machine characterized by performing blowdown to the exterior of a 
product after installation to a catalytic-reaction layer and a refining reaction layer of said 
fuel, and catalytic reaction, and a product after a refining reaction with an internal 
manifold in a refining machine which has structure which carried out the laminating of a 
catalytic-reaction layer which is made to carry out catalytic reaction of the fuel, and 
generates heat, and the refining reaction layer which performs fuel refining. 

[Claim 3] a refining machine equipped with a porosity object which supported a catalyst 
which transforms a fuel which consists of a compound which has a hydrocarbon group to 
hydrogen - setting - a catalyst - porosity - a refining machine characterized by being 
distributed over the inside of the body with concentration dip. 

[Claim 4] A refining system characterized by said a part of piping at least consisting of a 
shape memory alloy in a refining machine equipped with piping which sends a fuel from 
a fuel tank to a fuel tank which contains a fuel, a refining machine which is made to carry 
out the refining reaction of the fuel, and is made to generate hydrogen, and a refining 
machine. 

[Claim 5] A fuel cell system characterized by carrying out the laminating of the 
electrolyte plate with which a plate was pinched between a refining machine according to 
claim 1 which consists of a conductor, an oxidizer pole and a fuel electrode, and two 
electrodes. 



DETAILED DESCRIPTION 



[Industrial Application] 



[0001] This invention relates to the fuel cell system of structure suitable for especially a 
miniaturization, a refining machine, and a refining system about the refining machine and 
refining system which change into hydrogen the fuel which consists of a compound 
which has a hydrocarbon group, in order to supply hydrogen to a fuel cell system and a 
fuel cell. 

[Description of the Prior Art] 

[0002] In recent years, OA equipment and home electrification devices including a word 
processor and a personal computer are miniaturized with development of semiconductor 
technology, and portable-ization is demanded further. In order to satisfy such 
conventionally a demand, an easy primary cell and an easy rechargeable battery are used 
as a power supply of these devices. However, a primary cell and a rechargeable battery 
have a limit in a function top time, and, naturally a time is limited by the device using 
such a cell. When these cells are used, after discharge of a cell finishes, a time is [ as 
opposed to / with the conventional primary cell of what can exchange cells and can move 
a device / the weight ] short, and it is unsuitable for a portable device. Moreover, in a 
rechargeable battery, if discharge finishes, while it can charge, it needs an external power 
for charge, and a service space is not only limited, but the charging time is needed and 
there is a defect that operation of a device is interrupted. In order to make it carry out 
long duration actuation of the various small devices that it will learn by experience, a 
response is difficult and a conventional primary cell and a conventional rechargeable 
battery require the power supply which was more fit for actuation of long duration. 

[0003] Using a fuel cell system instead of the conventional primary cell or a rechargeable 
battery as one solution of the above-mentioned trouble is mentioned. The fuel cell system 
is put in practical use as a power generating plant of a current large mold. It has the 
advantage that it can generate electricity continuously, by generating electricity by 
supplying a fuel and an oxidizer to the main part of a fuel cell in a fuel cell system, using 
air as an oxidizer, and supplying only a fuel from the outside further. Therefore, if the 
miniaturization of a fuel cell system can be performed, it is very effective in actuation of 
various small devices. 

[0004] Now, in the above-mentioned fuel cell system, according to the refining device 
which prepared the fuel which usually consists of the compound and water containing a 
hydrocarbon group apart from the main part of a fuel cell, it reforms to hydrogen gas and 
the delivery generation of electrical energy is carried out for the hydrogen gas to the main 
part of a fuel cell. In order to consider as the generation-of-electrical-energy system for 
carrying in a device, it miniaturizes, and not only the main part of a fuel cell but a 
refining device needs to reach, and it is necessary for it to be necessary to miniaturize a 
fuel cell system like ****, and to make it efficient. 

[0005] Drawing 19 is the schematic diagram of the conventional refining device 
including a peripheral device. The heat insulator 102 is formed in the tank wall of the 
refining tub main part 101. The coil currently installed in the refining tub main part 101 



consists of an outer tube 103 and an inner tube 104, and the interior of a coil is filled up 
with the reforming catalyst 105 which performs the refining reaction of a fuel. The nickel 
which the ceramics was made to support is used as a material of a reforming catalyst. The 
burner 106 is installed in order to heat to the temperature which maintains refining 
activity with a sufficient reforming catalyst. The mixture of the hydrocarbon which is a 
fuel, and water is supplied to a heat exchanger 107 with a pump 109 from a fuel tank 108. 
The fuel which consists of the compound and water which contain a hydrocarbon group 
using the heat which the combustion exhaust gas of a burner 106 has is made to heat and 
evaporate in a heat exchanger 107. After the evaporated fuel is sent to the coil in the 
refining tub main part 101 and refining is carried out to hydrogen with a coil, it is 
supplied to the main part of a fuel cell. When the reaction which, on the other hand, 
reforms the mixture of the compound and water containing a hydrocarbon group, and 
obtains hydrogen gas uses methane 
CH4+2H2 0->4H2+C02-39 kcal/mol (25 degrees C) (1) 
When a next door and a methanol are used 
CH3 OH+H2 0->3H2+C02-31 kcal/mol (25 degrees C) (2) , 

All are endo thermic reaction as illustrated in a next door, the above (1), and (2). In order 
to make the above-mentioned reaction occur efficiently, even when the methanol which 
reacts at low temperature comparatively 800 degrees C or more in the case of methane is 
usually used, it is necessary to heat a fuel in temperature of at least 150 degrees C or 
more. In order to perform this heating, in the conventional refining device mentioned 
above, it is heating using the flame of a burner 106. However, if a fuel cell system is built 
into a device or it considers carrying, the danger of disaster, such as a flame and a burn, 
will arise in heating using the flame of a burner. 

[0006] Moreover, if effect and a safety aspect are taken into consideration to a peripheral 
device, it is necessary to prepare a heat insulator etc. so that the heat within the reaction- 
vessel main part 101 may not leak outside. However, in having used the thick heat 
insulator, it is unsuitable for the miniaturization of a refining device. 

[0007] Moreover, although tubes, such as a product made from stainless steel, are used 
for piping, such as a coil in the conventional refining device, it is necessary to devise it 
not only to needing the volume of the tube itself, but providing the space for absorbing 
distortion by the thermal expansion to the length direction etc. Moreover, when using it, 
putting a grain-like catalyst in a coil, a tube diameter must be made thick to some extent, 
and this also serves as hindrance of a miniaturization. 

[Problem(s) to be Solved by the Invention] 

[0008] While needing equipment of a burner, a reaction vessel, a coil, etc. and needing 
volume in itself by the conventional refining device for supply of the heat which 
participates in a refining reaction when the miniaturization of a refining device is taken 
into consideration as stated above, the miniaturization is difficult also from the point of a 
safety aspect. 



[0009] This invention aims at obtaining the fuel cell system using the refining device and 



it which were made to cause the refining reaction of a fuel efficiently, and were suitable 
for the miniaturization by having been made in order to solve the above-mentioned 
technical problem, and supplying heat required for a refining reaction to a reforming 
catalyst, without using incidental facilities, such as a burner which was mentioned above, 
a reaction vessel, and a coil. 

[Means for Solving the Problem and its Function] 

[0010] This invention is a refining machine which carries out the laminating of two or 
more plates which have a slot, forms a fluid channel and is characterized by the thing that 
a reforming catalyst is formed for a front face of a slot on a plate, and a combustion 
catalyst is formed / while adjoining / for a front face of a slot of a plate of another side. 

[001 1] Hereafter, basic structure of a refining machine of this invention is shown using 
drawing 1 and drawing 2 . In a refining machine of this invention, the fluid passage 4 is 
formed according to a field which forms the fluid passage 3 according to a field which 
has a slot of a plate 1, and a field which does not have a slot of a plate 2, and has a slot of 
a plate 2, and a field which does not have a slot of a plate 1 by carrying out the at least 
two or more sheet laminating of the plate (a plate 1 and a plate 2 showing in drawing 1 .) 
which has a slot. 

[0012] A fragmentary sectional view of a refining machine of the invention in this 
application is shown in drawing 2 . The plate 1 shown in drawing 2 and a plate 2 are 
equivalent to a plate 1 and a plate 2 which are respectively shown in drawing 1 . As for a 
front face of a slot formed in one plate 1 in an adjoining plate, a reforming catalyst 6 is 
formed. Moreover, the combustion catalyst 5 is formed in a front face of a slot formed in 
the plate 2 contiguous to a plate 1 . The laminating of the plate 1 in which each reforming 
catalyst 6 was formed, and the plate 2 in which the combustion catalyst 5 was formed is 
carried out by turns. 

[0013] A fuel which consists of a compound including hydrocarbon mind and mixture of 
water is supplied to the fluid passage 3 formed of a field which has a slot of the plate 1 
which formed the reforming catalyst 6 shown in drawing 2 in a refining machine of the 
above configurations, and a field which does not have a slot of a plate 2, and it is made to 
generate hydrogen by the refining reaction. Moreover, a fuel and an oxygen content gas 
are supplied to the fluid passage 4 formed of a field which has a slot of the plate 2 in 
which the combustion catalyst 5 was formed, and a field which does not have a slot of a 
plate 1, and a catalyzed combustion reaction is made to cause by the combustion catalyst 
5 in a front face of a slot of a plate 2. In addition, air may substitute said oxygen content 
gas. 

[0014] A catalyzed combustion reaction which occurs in the fluid passage 4 here needs to 
be exothermic reaction. Heat produced by said catalyzed combustion reaction is 
conducted to a field which has a slot of a plate 1 through a plate 1, and is used for said 
refining reaction produced in the reforming catalyst 6 of a front face of a slot of a plate 1 . 
That is, by carrying out the laminating of the plate 2 which has a combustion catalyst, and 



the plate 1 which has a reforming catalyst, the invention in this application makes a 
catalyzed combustion reaction which is exothermic reaction, and a refining reaction 
which is endothermic reaction occur simultaneous in an adjacent location, and supplies 
heat required for a refining reaction by the catalyzed combustion reaction. 

[0015] A refining reaction can be produced efficiently, without using a flame by burner, 
and by that cause, since the structure is the layered product of a plate, a burner is begun, 
incidental facilities, such as a reaction vessel, a heat insulator, and a coil, become 
unnecessary, and a small refining machine can be offered. 

[0016] moreover, as a method of carrying out a laminating to a layer which makes a 
refining reaction occur, and a layer which makes catalytic reaction occur One field of a 
septum of one sheet other than a configuration of the invention in this application is 
coated with a reforming catalyst layer. Although a method of forming passage and 
carrying out the laminating of the element which coated a field of another side with a 
combustion catalyst bed alternately with the front reverse side, and a method of making a 
catalyst which is different in passage which forms passage of the shape of much 
honeycomb and adjoins by extruding and casting a material support can be considered 
When manufacture of a refining machine in the above-mentioned structure is considered, 
a plate which formed a kind of catalyst in one side like the invention in this application is 
compared with a method of carrying out a laminating. An effective catalyst bed cannot be 
formed substantially difficultly [ changing conditions at the time of forming each catalyst 
bed (burning temperature, firing time, firing environments, etc.) for every formation part 
of each catalyst ] therefore. Since a kind of catalyst is formed to a plate of one sheet in a 
refining machine of this invention and optimal formation conditions can manufacture for 
every catalyst, it is practical. 

[0017] Especially construction material of a plate which, on the other hand, has a slot 
concerning this invention has desirable matter with large thermal conductivity, although 
semiconductors, such as ceramics, a metal, and silicon, a macromolecule resin board, etc. 
are not restricted. 

[0018] Mechanically, a plate which has a slot processes a plate of the above-mentioned 
construction material into cutting, processes the object slot into convex, and a method of 
carrying out application-of-pressure molding and manufacturing with metal mold, is 
mentioned. Moreover, it is also possible to form a slot by chemical processing etc. 
Moreover, using ultra- fine processing technology, such as etching technology and 
lithography technology, a photosensitive resist can be applied to a material-list side of a 
plate, it can expose and etch using a mask of the slot on target, and a slot can also be 
formed. A well-known catalyst can be used as a reforming catalyst and a combustion 
catalyst. 

[0019] Pt, nickel, Cu, Zn, aluminum, Pd, Au, etc. can be used for a reforming catalyst as 
a simple substance or an alloy, moreover, ZnO, FeO, Cr, Cr 203, BeO, K2 O, and W03 
etc. - it can use. moreover, Fe2 03-Cr2 03-K2 O and Cr2 03-aluminum 203 Fe2 03- 



Mo03 etc. — plural catalysts are mentioned. 

[0020] Moreover, as a combustion catalyst, noble metals, such as Pt, Au, and Ag, etc. can 
be used as a simple substance or an alloy. Furthermore, ************ 5 such as Cu, CuO, 
Cul2, Ag2 O, Zn, Hg, Pd and PdC12, Co, OsO, Fe, FeO and Mo03, Cr, V, V2 03, Ti03, 
TeO, Se and SeO, P2 05, and PbO, Pb, Sn, SnO, Ba, BaO, calcium, moreover, the V2 
05-K2 S04-diatom earth, hob calite (Mn02, CuO, Co 203, AgO), and Ag2 O-aluminum 
203 Cu2 0-SeO, V2 05-K2 S04-silica gel, and Fe2 03-Cr 203 etc. - plural catalysts 
are also mentioned. 

[0021] Since a porosity object is formed in a front face of a slot formed in a plate, 
reaction area of make [ it / distribute on a porosity object the shape of an island and in the 
shape of a grain, and / support ] increases and utilization factor of these catalysts of a 
catalyst improves, they are desirable. 

[0022] In order to make a porosity object form in a front face of a slot on the plate, there 
are various methods. For example, when forming in a front face of a slot on the plate a 
porosity object which consists of an alumina, after coating a slot front face with metal 
aluminum, metal aluminum is heated in an oxygen ambient atmosphere, and it oxidizes, 
or an oxidizer can be made to be able to act, it can be made to be able to oxidize, and a 
porosity object which consists of an alumina can be formed. Moreover, construction 
material of the plate itself may be oxidized, for example, — if it masks and a front face of 
a plate is oxidized, after forming a slot in a substrate which consists of silicon — a front 
face of a slot — Si02 from — a becoming porosity object can be formed. 

[0023] Moreover, construction material of a porosity object is the above-mentioned 
aluminum 203 and Si02. To others, Si02-aluminum 203 further formed by other 
methods, a viscosity mineral, MgO and Ti02, alpha-aluminum 203, the diatom earth, 
silicone carbide, an alundum, etc. are mentioned. 

[0024] Moreover, said catalyst can be made to form in a front face of a slot on the plate 
by various methods. For example, a method of forming the above-mentioned catalyst in a 
plate which used a combustion catalyst or a reforming catalyst as a target, and formed a 
slot by sputtering may be used. A catalyst can be formed in a front face of a slot on the 
plate by forming a catalyst by sputtering at homogeneity. 

[0025] It is desirable to use what added oxygen or hydrogen the below -3 Vol % grade 
more than 0.3Vol(s) % into inert gas, such as an argon, as a controlled atmosphere as 
conditions at the time of sputtering at this time. The activity of a catalyst can be raised as 
compared with a case where this uses a controlled atmosphere of only inert gas. 

[0026] Moreover, in order to make a front face of a slot of a plate in which a porosity 
object was formed support a catalyst, by sputtering, in a metal catalyst, a porous layer is 
irradiated or a method of drying and calcinating a catalyst metal salt water solution or 
colloid after impregnation to a porous layer is mentioned. Moreover, after coating a plate 
with a raw material component and a catalyst component of a porosity object as a mixed 



slurry, a method of carrying out desiccation baking may be used. 



[0027] Dip distribution of the concentration of a catalyst particle may be carried out as it 
is shown in drawing 3 , when making a porosity object formed in a front face of a slot on 
the plate support a catalyst. Drawin g 3 is the fragmentary sectional view of a porous body 
which supported a catalyst. In drawing 3 , the catalyst support 12 shows a porous body 
formed in a front face of a slot on the plate, and 1 1 shows a catalyst particle. As for 
concentration of a catalyst particle, it is desirable to form so that a path side of a fuel may 
serve as max. 

[0028] As for a porous body over which a catalyst was distributed so that it might have 
dip concentration, an element which has a reforming catalyst in one field of a septum of 
not only a refining machine but one board, and has a combustion catalyst for a field of 
another side can be used also for a refining machine of a type which forms and carries out 
the laminating of the passage alternately with the front reverse side like the invention in 
this application like ****. 

[0029] Drawing 4 is the fragmentary sectional view showing a configuration of a refining 
machine. As shown in drawing 4 , the catalyst support 12 is a porous body, and dip 
distribution is carried out and one field is supported so that the combustion catalyst 
particle 13 may have concentration with surface high one. Moreover, dip distribution is 
carried out and another field is formed so that the reforming catalyst particle 14 may have 
concentration with surface high one similarly. A laminating is carried out so that it may 
have the space which a catalyst side where catalyst support is of the same kind like **** 
faces each other as a configuration of a refining machine, and serves as the fluid passage 
15 and 16. It is desirable to form the thermally conductive segregant 17 which a fuel and 
a product which are supplied to each passage are not mixed, and does not bar conduction 
of heat in a boundary of a portion which has distribution of the combustion catalyst 
particle 13, and a portion with distribution of the reforming catalyst particle 14. 
Moreover, the passage 15 of a fuel and a product can be established in a front face or the 
interior of each catalyst support 12. ( Drawing 5 ) Moreover, the laminating of the 
support in which the path 16 of a fuel and a product is established in the interior with 
concentration dip of support, and a path of this path has dip change can be carried out, 
and it can also be constituted. ( Drawing 6 ) 

A following method is mentioned to a shaping method with concentration dip of a 
supported catalyst of catalyst support. Here, let A or B be a catalyst or support material. 

1) Infiltration process 

[0030] They are melting and the method of making permeate and burying about B of 
others [ opening / of a porous body A ]. If wetting with a porous body avoids using B 
with the low melting point from a porous body A, an opening will be permeated in 
capillarity. It is also possible to infiltrate combining a green compact of A and B to serve 
also as sinter bonding. Moreover, heat treatment is required. It becomes the support 
which changed change of an opening of A, or a mixing ratio of A and B, and was able to 
do concentration dip of A or B by the activity of a green compact. 



2) Powder rolling 

[0031] Powder A is used as a powder-compacting board directly continuously with a 
reduction roll, and it sinters succeedingly, considers as a porosity sintering board, and 
considers as a rolled plate of true density with hot rolling further. By either of this 
process, Powder B is supplied and it becomes the support which was able to do 
concentration dip of A and B by changing an amount of Powder B and repeating the still 
more nearly same process. 

2^ ********** 

[0032] **** of A and B is sprayed with nitrogen gas, and if the amount of fuel spray of A 
and B is changed, repeat **** deposition is carried out and it removes by method of 
carrying out **** deposition and fabricating, rotating the round bar as a cooling 
collector, it will become the support which was able to do concentration dip of A and B. 

4) It becomes the support which made a layer of a green compact which changed a 
mixing ratio with other methods A and B, and was able to do concentration dip of A and 
B by the **** fabricating methods, such as between [, such as between a sinter forging 
process and heat, ] the **** fabricating method and pseudo-heat, etc. 
[0033] Like ****, a reaction occurs with activity most in a surface layer of a porous body 
with much osmosis of a fuel in a refining vessel using a porous body over which a 
catalyst was distributed so that it might have dip concentration, and in the interior of a 
porous body with little osmosis of a fuel, a reaction occurs and an imperfect reaction 
cannot occur easily. Therefore, for a supplied fuel, it is ****** to suppress to min 
generation of matter which is used for a reaction at the maximum and serves as catalyst 
contamination or catalyst poison by generating of carbon and a carbon monoxide 
accompanying an imperfect reaction of a fuel. Moreover, since a reaction occurs also 
inside a porous body, heat loss is suppressed in a refining reaction and heat exchange in 
the catalyzed combustion section. Therefore, effectiveness of a refining machine 
improves. 

[0034] Now, a plate in which a reforming catalyst as shown in drawing 1 mentioned 
above on the other hand was formed, and a plate in which a combustion catalyst was 
formed are set in a refining vessel of a configuration of having carried out the laminating. 
In the fluid passage 3 formed of a field which has a slot of the plate 1 in which a 
reforming catalyst 6 was formed, and a field which does not have a slot of a plate 2 It is 
necessary to supply mixture of a hydrocarbon and water and to supply a fuel and mixture 
of oxygen to the fluid passage 4 formed of a field which has a slot of the plate 2 in which 
the combustion catalyst 5 was formed, and a field which does not have a slot of a plate 1 . 
Moreover, since hydrogen, a carbon dioxide, and a carbon monoxide which are a product 
arise in fluid passage 3 lower stream of a river and products, such as a carbon dioxide and 
water, arise in the fluid passage 4, it is necessary to discharge these products 
independently. It is desirable to use an internal manifold for two or more sorts of different 
fluids between layers of such a layered product, supply and in case it discharges. 
Thereby, a supply pipe of a fluid and an exhaust pipe are simplified. Drawing 7 is the 
perspective diagram showing some refining machines of this invention. In drawing 7 , a 



plate 20 has a slot which forms the fluid passage 21, and a combustion catalyst (not 
shown) is formed on the surface of a slot. Moreover, it has a slot in which a plate 22 
forms the fluid passage 23 similarly, and a reforming catalyst (not shown) is formed on 
the surface of a slot, and it is a plate. The laminating of 20 and the plate 22 is carried out 
by turns, a downward plate 20 and a downward plate 22 — following and each plate 20a 
and 20b- it considers as plate 22a and 22b-. A fluid (hydrogen gas in this case) which 
flows out of the fluid passage 21 in the direction of an arrow head 24 in a plate 20 In the 
plate 20 by which the laminating was carried out further caudad, and the hole 25 prepared 
in plate 20a of this configuration, a fluid from fluid passage in plate 20a is joined via the 
hole 26 which left the hole 25 which connects with passage and is opened on a plate, and 
was prepared in the same location of the adjoining plate 23. In plate 25b, a fluid from a 
repeat and fluid passage on each plate is similarly discharged in unification at the bottom 
of a laminated-structure object below. 

[0035] On the other hand, supply of a fluid is explained taking the case of a plate 22. 
Supply of a fluid is carried out to a case of blowdown, and reverse from the hole 27 
connected and prepared in fluid passage for the upstream of the fluid passage 23 of a 
plate 22, and is further sent to them up through the hole 28 prepared in the adjoining plate 
22. 

[0036] Thus, piping is simplified that what is necessary is just to connect a charging line 
and-one blowdown piping to systems of a refining reaction and a combustion reaction at 
a time, respectively by equipping homotopic of ends of each plate with a hole connected 
with fluid passage, and a hole which has not been connected. 

[0037] Moreover, when an internal manifold is used like the invention in this application, 
the fluid passage 21 and 23 can consider as parallel or a rectangular cross with the 
location which a hole 25 and a hole 26, a hole 27, and a hole 28 prepare. By adjusting a 
hole prepared in a plate so that especially fluid passage 21 and 23 may be made into a 
parallel flow and the supply direction of a fuel and a refining fuel of catalyzed 
combustion may be poured in this direction, and each direction of fuel supply, 
distribution of temperature on a plate equalizes and a refining reaction progresses still 
more efficiently. 

[0038] or [ supplying a fuel intermittently, if the whole refining machine goes up in a 
refining machine which carried out the laminating of the layer (refining layer) which 
starts ** from an endothermic by a layer (catalyzed-combustion layer) and a refining 
reaction which causes exothermic reaction by catalyzed combustion like the invention in 
this application to the object temperature to which a refining reaction is sufficient for 
happening efficiently in a refining layer ] - or it is desirable to adjust and to keep 
temperature constant There is no futility of a fuel supplied to a catalyzed combustion 
layer by that cause, and risk of depending for going up too much of temperature can also 
be prevented. It controls by a certain method using a bulb controller for adjusting a bulb 
and the amount of fuel supply which were prepared in a pipe which connects a fuel tank 
and a refining machine as a method of sending a fuel to a catalyzed combustion layer or a 
refining reaction layer of a refining machine from a fuel tank, and there is a method of 



supplying a fuel of an initial complement. A miniaturization will become possible if a 
micropump especially by ultra- fine processing technology is used. 

[0039] Moreover, it is also possible to make a fuel tank into a homogeneity application- 
of-pressure condition, to form some pipes which connect a fuel tank and a refining 
machine with a shape memory alloy, to make this pipe made from an alloy transform by 
temperature change, and to adjust the amount of supply of a fuel. It explains concretely 
below. 

[0040] A conceptual diagram showing an example of a refining system using piping 
which becomes drawing 8 from a shape memory alloy is shown. A part of piping (inside 
43 and 44 of drawing) which performs fuel supply from a fuel tank 41 to the refining 
machine 42 of this invention is formed with a shape memory alloy. In drawing, 43 is 
shape memory alloy piping for refining fuel supply, and 44 is shape memory alloy piping 
for catalyzed combustion fuel supply. The laminating of a catalyzed combustion layer 
and the refining layer is carried out, and fuel supply to each class can perform [ an 
internal manifold ] the refining machine 42 now from one place respectively. On both 
sides of the shape memory alloy piping 43 and 44, the laminating of such two refining 
machines is carried out. The shape memory alloy piping 43 and 44 is connected to a fuel- 
supply hole of the refining machine 42. If the piping 44 for catalyzed combustion fuel 
supply has a low temperature, it will be opened, and if temperature becomes high, it will 
be closed. 

[0041] Moreover, if the piping 43 for refining fuel supply has a low temperature, it will 
be closed, and if temperature becomes high, it will be opened. If closing motion of the 
shape memory alloy piping 43 and 44 specifically reaches a fixed temperature with 
piping, it will fold up and change of configurations, such as being crushed, will arise, and 
narrowing down and when configuration change of closing and its reverse takes place, 
piping will open piping. By carrying out a laminating to the refining machine 42, the 
shape memory alloy piping 43 and 44 corresponds to change of temperature of the 
refining machine 42, and adjusts an amount of a fuel which opens and closes piping and 
is supplied. 

[0042] Since temperature of the refining machine 42 is low immediately after a start up, 
as for the piping 44 for catalyzed combustion fuel supply, a fuel is supplied to a catalyzed 
combustion layer in the aperture refining machine 42. Catalyzed combustion arises in this 
layer, temperature of the refining machine 42 rises, and a fuel is supplied for the piping 
43 for refining fuel supply to an aperture and a refining layer of the refining machine 42. 
Moreover, if a fuel is superfluously supplied to said catalyst bed and temperature of the 
refining machine 42 rises too much, in piping 44, closing fuel supply will decrease. As 
mentioned above, piping 43 and 44 adjusts the amount of supply of a fuel according to 
change of temperature of the refining machine 42, and it excludes futility of supply of a 
fuel while it reaches temperature of a refining machine and keeps the amount of refining 
constant. 



[0043] Moreover, when fuel-supply piping using a shape memory alloy is applied to a 
fuel cell system which combined a refining machine and a fuel cell, it can also give a 
function to adjust the amount of fuel supply to a refining machine, according to the 
amount of hydrogen supplied to a fuel cell. It explains concretely below. 

[0044] Drawing 9 shows a fuel cell system which applied fuel-supply piping which 
consists of a shape memory alloy. As for a fuel tank and 42, in drawing 9 ,41 is [ a 
refining machine and 45 ] fuel cells. A part of piping which supplies a fuel to a refining 
machine is the piping 46 which consists of a shape memory alloy from a fuel tank. A 
heater 47 is installed and the perimeter of piping 46 can heat piping 46 now. Piping 46 is 
in a condition which a pipe opened, if a heater 47 does not operate, and if a heater 47 
operates, it uses piping which will be in the condition that a pipe closed. Moreover, 
hydrogen produced with the refining vessel 42 is supplied to a fuel cell by piping 48. A 
pressure sensor is installed in hydrogen feed holes of a fuel cell 45. A pressure sensor 49 
is set up so that the heater 47 in the perimeter of piping 46 may be operated according to 
the hydrogen amount of supply of a fuel cell. In such a fuel cell system, since hydrogen 
pressure force of hydrogen feed holes is improved when hydrogen is superfluously 
supplied rather than capacity of a fuel cell from the refining machine 42, a pressure 
sensor 49 operates and a heater 47 operates. In connection with it, supply of a fuel for a 
closing refining machine is suspended for piping 46. Moreover, when supply of hydrogen 
decreases and hydrogen pressure of hydrogen feed holes falls, a rest is supplied for 
actuation of a heater 47 to an aperture and the refining machine 42, and a fuel is supplied 
for piping 46. 

[0045] What is necessary is just to select suitably working pressure of a pressure heater, 
and temperature setting out of a heater 47 according to an operation condition of a fuel 
cell system in the above-mentioned fuel cell system. Moreover, a temperature sensor may 
be used instead of a pressure sensor. 

[0046] thus, a thing for which a shape memory alloy is used for piping — bulb adjustment 
for fuel adjustment - an appliance - a small lightweight refining system or a fuel cell 
system is obtained, without using material. Moreover, futility of a fuel can be excluded 
and it can be made to operate efficiently. 

[0047] On the other hand, since a refining machine of structure of the invention in this 
application consists of layered products of a plate, the laminating of it can be carried out 
with a stack (electrolyte plate ****(ed) by a fuel electrode, an oxidizer pole, and two 
electrodes at least) of a fUel cell, and it can offer a fuel cell system by which a refining 
machine and a fuel cell were united. Thereby, a compact power plant can be obtained. 

[0048] A schematic diagram of a fuel cell system which becomes drawing 10 from a 
refining machine of the invention in this application and a layered product of a fuel cell 
stack is shown. In drawing 10 , 30 is the refining machine of the invention in this 
application which carried out the laminating of the plate which formed a combustion 
catalyst or a reforming catalyst in a plate. Moreover, as for an electrolyte plate and 32, 3 1 
is [ a fuel electrode and 33 ] oxidizer poles. The passage 34 and 35 of hydrogen gas and 



oxidizer gas is established in a fuel electrode 32 and the oxidizer pole 33, respectively. 

[0049] A fuel which consists of a compound which has hydrocarbon groups, such as a 
methanol, and mixture of a steam is supplied to passage which has a reforming catalyst of 
the refining machine 30. Hydrogen gas of a product is supplied to the fuel electrode 32 of 
a fuel cell through passage of another system. Moreover, piping will be simplified, if it 
constitutes so that an oxidation acid gas passageway of a fuel electrode with which 
hydrogen which adjoins a fuel electrode, constitutes passage which has a reforming 
catalyst, and is produced in this passage adjoined directly may be supplied. In this case, 
when the hydrogen gas permselective membrane 37 is formed between a fuel electrode 
and a plate in which a reforming catalyst was formed, only pure hydrogen is supplied to a 
fuel electrode and is desirable. Moreover, air is adopted in passage which has a 
combustion catalyst of the refining machine 30 from the exterior as air for a fuel and 
combustion, or waste gas from the air pole 33 of a fuel cell or they are mixed and 
supplied to it. As a fuel for combustion supplied to this passage, waste gas (unreacted 
hydrogen) from [from the outside] hydrocarbons or a fuel electrode is supplied. 

[0050] A refining machine of the invention in this application is used for endothermic 
reaction in a plate with which exothermic reaction arose and the heat formed a reforming 
catalyst in a plate in which a combustion catalyst was formed. Moreover, in a fuel cell, 
although heat occurs at the time of a generation of electrical energy, also in order to heat 
to operating temperature at the time of starting or to heat to a proper temperature at the 
time of a generation of electrical energy, it can use. 

[0051] It not only can attain miniaturization, but by carrying out the laminating of a fuel 
cell and the refining machine of the invention in this application, it can become easy to 
use mutually heat generated in each, and it can raise a utilization factor of heat. 

[0052] In drawing 10 , although a stack of a fuel cell indicated one example, the 
laminating of further two or more fuel cells and refining machines may be carried out by 
turns. The laminating of the refining machine may be carried out to what carried out the 
laminating of two or more fuel cell stacks to a serial 

[0053] Moreover, a stack of a fuel cell is electrically connected to a serial through a plate 
with which the laminating of the refining machine was carried out by forming a plate 
which forms a refining machine with a material which has electric conductivity, and 
carrying out a laminating to a fuel cell stack. Therefore, wiring between stacks of a fuel 
cell by which the laminating was carried out through a refining machine becomes 
unnecessary, and it becomes possible to take out system-wide power to ends of the whole 
laminated structure. 

[0054] What is necessary is just a fuel cell using not a thing that limits a class of fuel cell 
which carries out a laminating in this invention but a fuel which reformed a hydrocarbon. 
For example, a fuel cell which used a solid-state polyelectrolyte film (for example, 
product made from trade name Nafion Du Pont) and a hydrogen ion conductor (for 
example, sintered compact of hydronium, ammonium peta-alumina or beta Gaul, and 3 



cerium-oxide strontium) for an electrolyte, a fuel cell which used an oxygen ion 
conductor (for example, stabilization JIRUKONTUA) for an electrolyte are mentioned. 

[0055] Moreover, when a layered product of a refining machine using a plate which 
consists of a material which has electric conductivity in drawing 10 , and a fuel cell is 
formed, Fluid passage which has a reforming catalyst of a refining machine is made into 
the fluid passage 36. Between the fluid passage 36 and the hydrogen gas passageway 34 
of a fuel-cell- fuel pole When both sides are equipped with the hydrogen ion (proton) 
conduction film 37 which has catalytic activity and electrical conductivity, it is possible 
to make it move into a fluid of a fuel-cell- fuel pole, and to make hydrogen react on the 
fuel-cell- fuel pole selectively out of a fluid by which refining was carried out in a 
reforming catalyst layer. Although refining of the compound containing a hydrocarbon 
group is carried out and hydrogen, a carbon monoxide, and a carbon dioxide generate in 
the fluid passage 36 which has a reforming catalyst, unreacted hydrocarbons and water 
also remain in a fluid. If both sides install the hydrogen ion (proton) conduction film 37 
which has catalytic activity and electrical conductivity between this fluid and a fluid of a 
fuel-cell- fuel pole, a front face of a film which touches the passage 36 which has a 
reforming catalyst will be made into an anode plate, and the potential difference will be 
produced by using as cathode a front face of a film of a side which touches the passage 
34 of a fuel-cell-fuel pole. At this time, the following reactions occur in a membranous 
anode plate and cathode. 

Anode plate; H2 ->2H++2 eCO+H2 0 ->C02+2H++2e 
cathode; 2H++2e ->H22H++2e -> H2 

[0056] A partial pressure of hydrogen in a fluid of passage of a reforming catalyst layer 
and a carbon monoxide falls, and progress of a refining reaction is promoted by this 
reaction. Moreover, in a front face of a film of a side which touches the passage 36 of a 
fiiel-cell-fuel pole, only hydrogen generates and high grade hydrogen is used on the fuel- 
cell-fuel pole for a generation of electrical energy. In order to consume a part of power 
produced from a fuel cell by which the laminating is carried out electrically [ the 
potential difference of membranous both sides ], and structurally and to make it 
generated, an electric power supply from the outside is unnecessary. Moreover, since a 
refining machine has electric conductivity, an electric laminating with a fuel cell stack is 
possible, and electric wiring is unnecessary. According to this invention, since a refining 
reaction and electrode reaction of a fuel cell are promoted, improvement in utilization 
effectiveness of a hydrocarbon and miniaturization of equipment can be attained. 
Furthermore, by connecting a capacitor and a rechargeable battery to juxtaposition 
electrically in this invention at each of a fuel cell stack, even when a generation of 
electrical energy with fuel cell electrodes, such as the time of starting of a system, is 
imperfection, an electric power supply to the exterior is possible. Moreover, a capacitor 
and a rechargeable battery also become a power source at the time of starting in a case of 
supplying hydrogen to a fuel-cell- fuel pole through a hydrogen ion conductive film from 
passage of a refining machine, and starting of a system becomes easy. 



[Example] 



[0057] An example explains the refining machine of this invention below. 
(Example 1) 

[0058] Two or more plates made from nickel which applied the sensitization resist to the 
nickel board of 0. 1mm thickness, etched after exposure development in 0.3mm pitch at 
intervals of 0. 1 5mm, and formed the pitch 0.3mm slot in a depth of 0.6mm with width of 
face of 0. 1 8mm were created. 

[0059] After masking the obtained plate, platinum was used as the target, the spatter was 
carried out for 10 seconds in the argon ambient atmosphere containing pressure 10-3Torr 
and 1% of oxygen, and the combustion catalyst of the shape of an island with an average 
thickness of 0.5 micrometers was formed in the front face of the slot on the plate. Created 
ten plates (it considers as a plate 2 below) which formed the combustion catalyst by the 
same method. After masking the plate made from nickel etched by the method of the 
another side above, and the same method, The alloy of copper and zinc was used as the 
target, the spatter was carried out for 10 seconds in pressure 10-3Torr and the argon 
ambient atmosphere of 1% of hydrogen, and the reforming catalyst of the shape of an 
island with an average thickness of 0.5 micrometers was formed in the front face of the 
slot on the plate. Ten plates (it considers as a plate 1 below.) which formed the reforming 
catalyst by the same method were created. As shown in drawing 1 , the laminating of the 
plate 1 and plate 2 which were obtained by the above-mentioned method was carried out 
by turns one by one, sheathing was twisted with glass wool and aluminium foil, and the 
refining machine was obtained. 

[0060] Next, it operated about the refining machine obtained as mentioned above. Since 
the temperature in the fluid passage 4 went up a methanol and air to it at about 200 
degrees C when composite fuel was poured to the fluid passage 4 which has a 
combustion catalyst on the surface of a slot, the fuel which mixed a methanol and water 
to the fluid passage 3 1:1 was poured. As a result, a methanol and water evaporated and 
hydrogen was changed further. The conversion rate to the hydrogen of a methanol was 
60% - 70%. 

(Example 2) 

[0061] The refining machine was obtained by the same method as an example 1 except 
the gas ambient atmosphere at the time of sputtering at the time of forming a reforming 
catalyst and a combustion catalyst in the plate in which the slot was formed being an 
argon ambient atmosphere containing pressure 10-3 Torr and 1% of oxygen. 

[0062] It operated actually about the obtained refining machine. When the composite fuel 
of a methanol and air was poured to the fluid passage 4 which has a combustion catalyst 
on the surface of a slot and the fuel of one 5 times the volume of this was poured to it as 
compared with the case of an example 1, the temperature of the fluid passage 4 went up 
to about 200 degrees C. Next, the fuel which mixed a methanol and water to the fluid 
passage 3 1:1 was poured. As a result, a methanol and water evaporated and it was further 



changed into hydrogen. The conversion rate to the hydrogen of a methanol was 1 5% - 
25%. 

(Example 3) 

[0063] In this example, an example when the fuel supply and the product eject direction 
to the fluid passage which forms an internal manifold in a refining machine and has a 
reforming catalyst, and the direction of the fuel supply and product blowdown to the fluid 
passage which has a combustion catalyst intersect perpendicularly is shown. 

[0064] oxidizing thermally a silicon wafer (100) (a field, 500-micrometer thickness) first 
— a front face — Si02 the hydrofluoric acid after forming and imprinting a predetermined 
pattern using lithography technology — Si02 it is selection clearance was performed. 
Next, the slot 52 on the trapezoidal shape was formed like drawing 1 1 on the surface of 
the wafer by performing anisotropic etching using the aqueous solution of an 
ethylenediamine system. At this time, the tooth depth was set to about 100 micrometers, 
and the pitch was set to about 1mm. The ends of a slot have formed deep grooves 53 and 
54 so that the fluid which passed through each slot may be mixed, one side considered as 
disconnection for connection with the passage from a lower part, and another side 
considered only the upper part as disconnection for connection with the upper part. 
Moreover, the open slot 55 was formed in path connection of one fluid when carrying out 
the laminating of this wafer by turns to the object for fuel gas, and heating fluids. It was 
presupposed after each etching process termination that it is about the silicon substrate 51 
whole configuration like drawing 1 1 by dicing. 

[0065] By the spatter etc., the combustion catalyst bed was formed in the path like the 
above at the silicon substrate 51 in which the fluid path was formed. Moreover, the 
silicon substrates 56-60 of a configuration as separately shown in drawing 12 by the same 
method as a silicon substrate 51 were manufactured. The combustion catalyst was formed 
in silicon substrates 56 and 58, and the reforming catalyst was formed in the silicon 
substrate 57. Like drawing 12 , it pasted up by the direct pasting-up method and the 
laminating of each wafer was carried out so that the substrate 57 for a refining reaction 
and the substrate 56 for catalyzed combustion might intersect perpendicularly. By pasting 
up directly, the slot formed in the front face of a substrate 56 by adhesion with substrates 

56 and 57 becomes one passage respectively by the base of a substrate 57. 

[0066] By considering as the structure where the upper and lower sides of the substrate 

57 for a refining reaction serve as the substrates 56 and 58 for intermediation combustion, 
the refining section of fixel gas can be heated to homogeneity. Moreover, the fuel gas 
entrance 62, the hydrogen content gas outlet 64 after refining and the heating gas 
entrance 61, and the outlet 63 were formed in the bottom and the topmost part of a 
laminated structure like drawing 14 for piping of each fluid. 

[0067] The cross section of the refining machine concerning this invention was shown in 
drawing 13 . The substrate which carried out the laminating was fixed in the reformer like 
the above with the fixtures 65 and 66 produced by etching silicon. Fuel gas and the 



minute breakthrough for heating fluids are formed in the fixture, and it connected with 
piping with low melting glass etc. 

[0068] Moreover, the micropumps 72 and 73 produced with ultra-fine processing 
technology were installed in the path from a fuel-supply tank to a reformer. This 
micropump is produced by anode plate cementation in silicon and Pyrex glass. The 
passage of a fluid is formed by etching of silicon, and diaphram is formed in Pyrex glass 
by etching, and the piezo actuator is attached in the upper part of diaphram. By 
impressing voltage to this actuator, when diaphram fluctuates, specified quantity style 
****** becomes possible about a fluid. 

(Example 4) 

The supported catalyst shows the example of the refining machine using the porous body 
which has dip concentration distribution again. 

[0069] Homogeneity is dropped on the tungsten (melting point of 3370 degrees C) board 
heated at 2500 degrees C which puts 33g of aluminum-oxide (melting point of 2050 
degrees C) fine particles into the hopper of 1mm of diameters of a opening, and they are 
made to carry out natural drop, and puts lOg (melting point of 1455 degrees C) of nickel 
metal powders into the hopper of 0. 1mm of diameters of a opening, and is carrying out 
both-way operation at 50mm/s. A nickel support aluminum-oxide rolling object with a 
thickness of 2mm is fabricated decompressing the tungsten (melting point of 3370 
degrees C) roll heated at 2500 degrees C at lOOg/s from 10kg of loads on both the sides 
of the point of fall of fine particles. Platinum (melting point of 1773 degrees C) is 
similarly used instead of a nickel metal powder, and a platinum support aluminum-oxide 
rolling object is fabricated. These rolling object was removed from the tungsten board, 
after immersing and infiltrating to the side the field of the rolling object removed from 
the tungsten board into a copper (melting point of 1083 degrees C) molten metal, it took 
out, and thermocompression bonding of the field which wetted wet with copper so that 
the side of the ends of a couple might be cut off, respectively and the clipping side might 
cross was piled up and carried out, and it was bound. 

[0070] Nickel support aluminum-oxide rolling dignity arranged this shaping board with 
nickel support aluminum-oxide rolling dignity, platinum support aluminum-oxide rolling 
dignity arranged the cut end with platinum support aluminum-oxide rolling dignity, the 
six-sheet laminating was carried out, and the refining machine was assembled. 

[0071] A methanol steam and superfluous air are made to flow with two atmospheric 
pressures from the clipping side of a platinum support aluminum-oxide porosity rolling 
object with a gangway, and a methanol steam and the steam of equimolar are made to 
flow with two atmospheric pressures from the clipping side of the nickel support 
aluminum-oxide porosity rolling object which has a gangway on the other hand. And 
when a part of RIHOMA was raised to 150 degrees C or more and a methanol and 
oxygen were lit, change of hydrogen generating concentration was not seen for 100 hours 
or more. 



(Example 5) 



[0072] In this example, the fuel cell system at the time of applying piping which turns 
into piping which carries out fuel supply from a fuel tank to a refining machine from a 
shape memory alloy is explained in the refining machine of the invention in this 
application. 

[0073] It is the four hole open beam of 5mm of diameters as a filler neck 92, an exhaust 
hole 93, and a bleeder 94 beforehand to thin nickel with 0.2mm [ in thickness which 
carried out solder plating at the table rear face like drawing 14 ], and a magnitude of 
100x300mm. Furthermore, the front face was etched and width of face of 10mm and a 
depth of 0.1mm were created as pitch 1mm, a length of 70mm, width of face of 0.5mm, 
depth a striation 89 of 0. 1mm, the refueling slot 90, and an exhaust air slot 91. the object 
for refining, and the object for combustion — it created three each at a time. Thus, 
covering was attached to the irregularity of the striation section on the created front face 
of a substrate, and the portion except each slot, the oxidation catalyst was attached to 
combustion and the reforming catalyst was thinly attached to refining by the spatter, 
respectively. The laminating of these was carried out by turns, and the laminating was 
pressed and carried out at 230 degrees C, and it considered as the refining machine. The 
fuel cell system was created like drawing 15 using the refining machine obtained by the 
above-mentioned method. 

[0074] As for a fuel tank 42, 41 is [ the above-mentioned refining machine and 45 ] fuel 
cells. The shape memory alloy piping 46 is used for a part of piping which supplies a fuel 
to the refining machine 42 from the fiiel tank 41 where the pipe line enabled it to 
pressurize homogeneity. The heater 47 is wound around this shape memory alloy piping 
46. In ordinary temperature, the shape memory alloy piping 46 is closed and is opened by 
heating a heater 47. The shape memory alloy piping 46 leads to the piping 80 divided into 
two forks. One side of piping 80 was led to the shape memory alloy piping 44 for 
combustion fuel supply, and it is connected with the fuel filler-neck section. In ordinary 
temperature, the shape memory alloy piping 44 for combustion fuel supply is opened, and 
if temperature turns into the object temperature, it will be closed. The air supply piping 
8 1 is between the shape memory alloy piping 44 for combustion fuel supply, and the fuel 
filler neck 92. The shape memory alloy piping 43 for refining fuel supply led to the 
district of piping 80, and it is connected with the fixel filler neck 92 of refining. In 
ordinary temperature, the shape memory alloy piping 43 for refining fuel supply will be 
opened, if it has closed and temperature becomes high. The main part 45 of a fuel cell is 
made to supply the hydrogen gas which refining was carried out and was produced in the 
refining section. If a pressure sensor 48 is attached in a fuel cell and the pressure of 
reformed gas becomes more than the object pressure, a heater 47 will be turned off and 
the shape memory alloy piping 46 for fuel adjustment will close. If a pressure falls, a 
heater 47 will enter and the shape memory alloy piping 46 for fuel adjustment will open 
again. 

[0075] 2 laminatings of the refining machine 42 with which the laminating of the relation 
of the refining machine 42 and piping by which the laminating was carried out was 



carried out the center [ the shape memory alloy piping 44 for combustion fuel supply and 
the shape memory alloy piping 43 for refining fuel supply ] are carried out, and the 
configuration of piping 18 and 19 changes with the temperature changes of a refining 
machine. Moreover, the outside carried out in this way rolls a heat insulator 82, and raises 
thermal efficiency. 

[0076] It attached in the equipment which created the fuel which blended methyl alcohol 
and water with 1: 1 by the mole ratio. The electrical and electric equipment is supplied at 
the beginning of operation, a heater 47 is heated, the fuel-supply shape memory alloy 
piping 46 is opened, and a fuel is supplied, the object for heating, and the object for 
refining ~ two forks ~ the shape memory alloy piping 44 for combustion fuel supply 
which it is divided for piping 80 and opened in ordinary temperature - a passage - the 
air supply piping 81 to air — supplying — a fuel ~ mixing — the combustion section ~ 
sending — having - a catalyst — catalyzed combustion — it generated heat by carrying 
out. 

[0077] The fuel was supplied for the shape memory alloy piping 43 for refining fuel 
supply closed when the shape memory alloy was heated by the heat and temperature 
exceeded 120 degrees C to the aperture refining section. When 140 degrees C was 
exceeded, the closing temperature rise stopped [ the shape memory alloy piping 44 for 
combustion fuel supply ]. The hydrogen reformed and generated is sent to the main part 
45 of a fuel cell, and a generation of electrical energy is ******. The pressure in the cell 
of hydrogen is 2. Ikg/cm2 by the hydrogen by which refining was carried out. When 
exceeded, the heater 47 was turned off and supply of a closing fuel was suspended for the 
fuel-supply shape memory alloy piping 46. A pressure is 1.8kg/cm2. When it became 
below, the heater 47 was heated again and aperture supply of the shape memory alloy 
piping 1 5 fuel for fuel supply was carried out. the hydrogen pressure force in which 
refining of the temperature was carried out to 140 degrees C from 120 degrees C — 
2. Ikg/cm2 from — 1 .8kg/cm2 It was maintained and operation of a fuel cell was 
completed continuously. 

(Example 6) 

In this example, the fuel cell system which carried out the laminating of the refining 
machine and fuel cell stack of this invention is explained. 

[0078] The plan of the plate which forms the refining section of the hydrocarbon fuel in 
the fuel cell system of this example in drawing 16 is shown. The refining section consists 
of circular plates 120,121,122 shown in drawing 16 . Drawing 16 is drawing which 
looked at the plate from the upper part, the slot which becomes a plate 120,121,122 with 
the passage of an each fluid, and a hole — a-h is formed. A plate 120,121,122 consists of 
aluminum respectively and is 100mm in the thickness of 2mm, and diameter. The 
reforming catalyst is formed in the front face of the slot of plates 120 and 122, and the 
combustion catalyst is formed in the front face of the slot of a plate 121. Formation of the 
catalyst to each plate was performed by the method shown below. 



[0079] After plates 120 and 122 carried out the dipping of the front face of a slot to the 
caustic-alkali-of-sodium aqueous solution after forming the slot and the hole, as shown in 
drawing 16 , and they carried out the elution of a part of surface aluminum, they oxidize 
and dried [ rinsed and ] the surface aluminum layer with the hydrogen-peroxide-solution 
solution, and made the porous alumina layer form first. By sinking into the aqueous 
solution of a copper nitrate and zinc nitrate, desiccation and after calcinating, reduction 
processing of this porosity alumina layer was carried out in the hydrogen air current, and 
the reforming catalyst was made to support. Moreover, after a plate 121 forms a porous 
alumina layer like the above-mentioned plates 120 and 122, it sinks a palladium nitrate 
aqueous solution into the same porosity alumina layer, and shows the plan of the plate 
which constitutes the fuel electrode and oxidizer pole of the desiccation and fuel cell [ in / 
in drawing 17 / the fuel cell system of this example ] section while it calcinated and the 
combustion catalyst was made to support. 

[0080] A plate 123 is an oxidizer pole and a plate 124 is a fuel electrode, a plate 123,124 
~ plates 120-122, the same size, and allotropy material - it is - like drawing 17 — a slot 
and a hole — a-h is formed. 

[008 1] On the other hand, the hotpress of what kneaded catalyst support carbon powder, 
polytetrafluoroethylene (PTFE: trade name; Teflon), and a Nafion solution to both sides 
of a perfluorocarbon sulfonic acid film (trade name; Nafion) with a thickness of 0.2mm 
was carried out with the gilding nickel screen, and the hydrogen ion conduction film 
which stuck the porous carbon board by pressure on it was prepared further. A different 
catalyst was formed in membranous both sides, while another side was platinum using 
platinum/ruthenium. 

[0082] Moreover, the hotpress of what kneaded platinum catalyst support carbon powder, 
polytetrafluoroethylene (PTFE: trade name; Teflon), and a Nafion solution to both sides 
of a perfluorocarbon sulfonic acid film (trade name; Nafion) with a thickness of 0.2mm 
was carried out with the gilding nickel screen as an electrolyte plate of a fuel cell, and the 
electrolyte plate which stuck the porous carbon board by pressure on it was prepared 
further. 

[0083] the above-mentioned plate 120 - a plate 124 — the sequence of the plate 123 from 
a top, a plate 124, a plate 120, a plate 121, and a plate 122 — and the hole prepared in 
each plate — the laminating was carried out so that a-e might form the path of one each, 
said electrolyte plate was put between the plate 123 (oxidizer pole) and the plate 124 
(fuel electrode), and one unit was formed on both sides of said hydrogen ion conductive 
film between the plate 124 and the plate 120. Under the present circumstances, the field 
in which the platinum / ruthenium catalyst of a hydrogen ion conductivity film were 
formed was made to adjoin a plate 120, and the field in which only platinum was formed 
was made to adjoin a plate 124, and carried out the laminating. Two steps of this unit 
were piled up, the upper part and the lower part were wired further, and the fuel cell 
system was formed. 



[0084] The schematic diagram of the fuel cell system applied to drawing 18 at this 
example is shown. 125 in drawing is an electrolyte plate and 126 is a hydrogen ion 
conductivity film, moreover, the hole formed with each plate -- the arrow head showed 
the feed materials in the path formed from a-e, and the flow of ******. 

[0085] first, a hole -- while supplying hydrogen to the slot of a plate 124 (fuel electrode) 
through g - the slot of a plate 121 (plate in which the combustion catalyst was formed) -- 
Hole f — leading hydrogen and a hole — the mixture of a methanol and water was 
supplied for air to the slot of a plate 122 (plate in which the reforming catalyst was 
formed), through Hole d through e. moreover, the plate 123 (oxidizer pole) - a hole - air 
was supplied through e. 

[0086] In the plate 121 (plate in which the combustion catalyst was formed), combustion 
began from ordinary temperature and heat was generated. This also started the refining 
reaction with the plate 122. The hydrogen gas produced with the plate 122, a carbon 
dioxide, a carbon monoxide, and unreacted methanol water were sent to the plate 120 
through Hole h. Moreover, in the fuel cell section which consists of a plate 124, a plate 
123, and an electrolyte plate 125, the generation of electrical energy was started with the 
temperature rise. Supply of the hydrogen to the plate 124 (fuel electrode) by Hole g was 
suspended in the place where the temperature of actuation amounted to 150 degrees C, 
and the hydrogen currently supplied from the hole f to a plate 121 (plate in which the 
reforming catalyst was formed) was changed to the methanol. Even after suspending all 
hydrogen supplies, the generation of electrical energy took place succeedingly. 

[0087] The temperature of the above-mentioned fuel system was kept at 150 degrees C 
by adjusting the amount of methanols supplied to 121. The exhaust gas containing a 
carbon dioxide, unreacted hydrogen, etc. which are produced with a plate 120 (plate in 
which the reforming catalyst was formed) was discharged through Hole c outside. The 
steam which produced the unreacted hydrogen produced from on the plate 124 (fuel 
electrode) with the plate 123 (oxidizer pole) discharged through Hole b outside was 
discharged through Hole a outside. The compact fuel cell system which carried out the 
laminating of a refining machine and the fuel cell as explained in full detail above was 
able to be obtained. 

[Effect of the Invention] 

[0088] Without using equipment of the burner used for the conventional refining 
machine, a reaction vessel, a coil, etc. according to the invention in this application, as 
explained in full detail above, heat required for a refining reaction can be supplied, and a 
refining machine can be miniaturized, and a refining reaction can be made to cause 
efficiently. Moreover, the fuel cell system of the invention in this application can offer a 
compact generation-of-electrical-energy system by having united with the refining 
machine. 
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h fc^jE«*«c i o i ftcmtwmzmtv&^i o mm 

[ o o o 7 ] itz. mw&mmizmz%jm%t' 
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bZb. ^*SSS4rt<7)iaS* J 2 0 0 , CSSt:±*^^ 
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6 0%~7 0%-C*o*:. 

[oo6i] mm&itivmz. &&®mvmm 

J}1 0- 3 Torr, igSgl%£^Lfcr;l^>#BMT-;fc 

[0062] #^>^e!£©StO^Tl||gfc:®|g^ff o 

-^k3^k^E£«m£5SU:k HifiWl^ 

Oiag#2 0 ox?Bfte±-'fc. SSftS£&&3fc:^ 
?y-^fc7jck£l : Uz&HrLtzVmZfiLLtz. 

it. * fs-fWTkm^crmmii 1 5 2 5 %-e* 

(H*fc093) 

[0063] *«iWfciiVvCtt. &SrSfcrtS&V-* 

[0 0 64] ify'j3>")i-A( (100)B. 5 
0 0/xmff) $mgtik~t&Ztiz£r)^ JtfflfcS i O2 

7 •HbWMTCS i Oi <9gS?Bfefc£fi 

i«sn<^?B«^S5 2^jgBgL7t. z<m. momz 

3. 5 4*»*LT*9, -^T**»6«8Wk«« 

tmsLftMizi&Lizmm Lfzm>-^m.w<7m&m. 

^ i^^fc J O^flwo^ y 3 ySR 5 1 #Rfc 
01 1 <7)*< k Lfc. 

[0065] l5E^<S[«cg!&S:mL^^'J 3>« 

j£L£„ titsm^j^ymts 1 ^Haass-cai 

2fc^-T i oKBVicQisy a ymL5 6-6 0 £SiiL 

fc. ^jaymL56. 5 8iziimmmzmf&L. ^ 

U 3 vfflR 5 7 fct±i&Bftl!J«£»Ji£ Lfc . 0 1 2 <7)*n< 
&fiRJSffl»g 5 7 J^ttNUtttJBSK 5 6 jwbw* 

«»*IW-4ii:t:J:0. fl*.tfa«5 6k 5 7ktf>8 
«fcJ: 9. MS5 6^B5fcUg)SLfcJfUia«5 7^jg 
Site J: 9** I*0*»fc3r4. 
[0066] &@&J5JB»K 5 7 a±T#n&ffiJ9£E 
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<mTt$M&tmz&&m<ommztemxAu 

6 2 . &ir&<7>**&* tfxian 6 4 jKraaya 

□ 6 1. HiP6 3£014tf)$n<^j£L*:. 
[0067] *3fcH|§fc^&&®3^BriB0£0 1 3 1 

y^-TSi kick 9f£gLfc@5E«yi6 5. 6 6T'&ft 

[ 0 0 6 8 ] ifc. y?*^St@iSg'^>ii 
JBHctt. »«HHHS»ti9f^Lfcv^^a^yT7 
2. 7 3£^ELfc. d«-7-f ^o^VTti^'Jriyi: 
^i/-^^7X^|§^t:j:^?ii6. 5^y 

U y ?Xfc|±X "rfynz i.*) 74*7 7 
20 Jirr-&ik(cJ: , 3. ^f^75A**i:Tr4£i:fcJ:9 

[0069] MfcTA'S-** (M&2 0 5 01C) »ft 

3 3 g imam 1 mmw* »/^- icirxnr b&sts 

-»^*AIM <M£1 4 5 5V) 1 0 gSrlBPg 
0. lmm<7)* y^N-{c:(,^T&aE5 0mmT'ttaSfe 

l/tvs 250 ortcji^LJt^ yfxr-y (U^t3 3 

7 or) *o±tJ%-tarFS*s. »««)«TjiSow 

30 1M Ft 2 5 0 QX:\izHm^fz9y^Xy-y (U^i3 3 
7 0°C) D-^SrJnai0kg*^#ai0 0gt«E 
L^Sr* 5 6V 5 2 m mtO^ >y ^;Pfi}#SMbr;W 5 ->>AJI 

(HLS17 7 3"C) ^fflV^TB^ffl»i6^T^5- 

*^iOL. ^ (WSLi 0 8 3*0 0m*Wz9'y7XT 

K9*f U -WOMffl<^lffl&-e<x-f*iflJ9^k 

wo^rk Lffi*^x-rs«t d tzmT&dxfzmimhmE 

40 *L«g«Lfc. 

[0070] ^^>jffiBfi»-<y rMStifcO.TA'S—'* 

S-^AfflSffltfll 9 □£ XT 6 wmm LX 

[0071] aaissr^oB^ffi^e^r^s-^A^ 
^tT/us-^A^?LMKHc<oe)9^k uea»£>* 

50 ^y-;I^Mk»K07K^5r2^ETSgii)$-fr5. 
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■e tx o *- v-o-aisr 1 5 o-ctUi(c±ff -c^ * y 
t t £ -6 . ioo i$igjy_b*3p8&£ 

(IWW5> 

[0072] «t*«fctJi»Ttt. *wffsm>smwz 

[ 0 0 7 3 ] 0 1 4«9 i d t^ffifcr^Ba^L^ff ? 

0. 2mm.^lSl00X300mm(^U7l r ;k 
fcfc£*»t#>W£?l9 2 s JWHL9 3. iiS%P94i:L 
Tg5mintf)ft4oH!W;. HfflSrX^^ 
Ut'yf 1mm, S570ram, (SO. 5mm, U% 
0 . 1 mmii8 9 , j8m«i*&^9 0M*Sw89 1 b 
LXmi 0mm, 3IS0. 1 mm£fft£Lfc. Sfcffffl, 

?tixsu ?xm<m*K:. ztiMiumzmm l 2 3 

OTTCri^LdWUHMfcU:. JJE«*HfC»i>> 
[0 0 74] 4 1H^?>?4 2t±JiiS&®5l, 4 5 

bw«kist* 4 . i5Baa4%-KanEr s 4 i 3 C l 
tdm?v?A 1 ^iscgtS4 2(=jBm»iRtat-4Sff 

*W«6£I»4 6fct-*4 7jWfcWi. , 0*4. » 
#£e£&fl^4 6tt^iaT'(iW tTfe 0 . h-* 4 7 

ztmi-2>ztiz±<owK. B*mM£m. i g4 6ii^ 
mzMrtuKSX 8 o izmw& . sws o 
vmm^mmmu^MnmA a o . ema*&?L 

t4. «Sa^teJH»^«£^l?4 4 fc&£ttf& 

?L9 2^ai^S$K«WHeV8 ffiWS ocoifctr 

iz&nmm?smBmi&£ML f g4 3tmm^.m 

t§£&Ef?4 3«, SariiS tTiS 9S£#S< &4 
*4 5tcffitg$-frS. j8m«?ftfc(±Btt-fe>-9-4 8*sK 
-*4 7». tMMfffiBtt£ft&£fi&4 6tf|3J 

jffl*tti!ita*E*4 6#n< . 

[0075] S«§it^iSMS4 2 b Wf&MMtmtll 

Cttd*E*4 3 Z'PMzLfflgZtlfiiSm&A 2#2 
oil 3*iTi> 0 , iS®^fflJ^te J; OSS 1 8& 
tfl9aj&RdQ£ft*-4. £«>.): 3 (cUfcftfltt 
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[00 76] X+fUTtUzi—jUbX.it/l'ltX'l : It 

K»4 6*M»t. mz&te-tz. mmk&mmz- 

ra»80T4HtMu *»THVvO*4«M»l«» 
JfflWHHIAAWM 4 , 8 1 

[0077] J: 9£ttEttd£#HR&rifiK 

10 #12 OT:H8i^^rtmtTV*iSaMfflflBftl8» 

1 4 0*C£jfS;i4 b , «9ffl8mtt*&ffl^KiBe^i;^ 
4 4 im taUtklfcWM: US. iSEK L?6£ LtoWWi 

*fcJ: 9**<0©ftrt<7>£yj#2 . lkg/cmi £jS 

i.4t b-^4 7mKxmmmm&&&m4 

6 t«Sfi<7)tt^^±?ixyt: . E&iV i . 8 kg/ 
c m 2 JSTFCJSf 4 fc , Wtft-* 4 7 tfM&SftflEBft 

iM9BREii&*&*i 5tt»*<Bi&{Rtt3*ifc. as 

2D #12 0*C*»£> 1 4 0 ttt:. tt*&fi&*XEE2ltt2 . 

1 kg/cm 2 j&»6l. 8 kg/cm 2 fcfcfcfiaSlgfKJ 

(HS6046 ) xmrniztrnxii. *m&m.mkbm l 
mw^9v?bzmmLt$mw&i'*T-j±iiz^x 

[00781016 t^e^CDj^ffifev-XxA tfc 

•r. i&®3i5(i0 1 6 fc^s*i4 vmtm-w. 120. 12 

1 . 1 2 2 *VCIA4. 01 6«T«$-±SI5J: 
30 O&Jta-C&S. ¥£120, 121. 12 2(=l±8-« 

«12 0, 12 1, 1 2 2li#*TJ^S-'>AJ:9 : 5: , ) 
3^2 mm, ESI 0 Ommtfe*. ¥Sl 2 0&t^l 

2 20tte>3ai£tt. 3C®M«a«eiS§^TfcO, 

¥«i 2 l^i^micuflmiuu^ 

[0079] *-T¥«12O&tXl2 2li016t^ 

40 y-ymmzm:^ LX3mnTfr§=j>&*>-~&*m 

LTiS«)IM«S:a^3-l^. 4fc. ¥«1 2 lttJJFP 
«120&Ufl22fc RflUc LT ^?L€^r;P 5 

*js««HaLTsai ■ m-LxtmimzmfZitti 

HI 7t{±^fis0lloj!imaffiv'XxAfcfcfi-4 
50 «^S^£OJ!P^^taWi&fiifi£-ri.¥«o¥M 
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0£*i\ 

[00 80]¥«12 3liBHl2'JfiL 2 M£124tt«£R 
&X&h. ¥«1 23, 124{i¥«l 20—1 2 2fc 
PHMX ^*»T$>"?. Sl7^)*n<fc«at/?La~ 

[0081] — Jf $ 0 . 2mmW-7)V*X3j}- 

#yx>uy * >mm ms& ; n a f i o n > nvmtz 

(PTFE :ffiA«;T7n» tNaf i onjg&i: 

[0082] imimofmmRtLx. mz 

0. 2mm<n^-y /^aii— i£VX)V~7*VWk (M 
8& ; N a f i o n ) ^Piffitc6£j54&fi*J#-tf V» 
*t5KUrh77;^OXf-l^^ (PTFE : ; 
f7oy) fcNaf i on&fftfc£^aiLfc&?)£:&«> 

[ 0 0 8 3 ] ±1B¥* 1 2 0 —spS 1 2 4 £_t*>^1S 
12 3. ¥«124. ¥«120. ¥<S12 1. ¥«U 
2 2<0JlS-C**O. #*<D¥«fc:^-tt:?la~e##* 
l*^»!&2r^-ri.J:3t«JiL, ¥«123 (Wtft 
PM) t¥«l 2 4 (mm) b^izmSMMWWi^ 

1 2 4 fc¥« 1 2 O^StBUiS**^ * 

tzw,t. ¥«i 20 tm&tsit. &&<r>Mm&ztifz 
mu^-m \ 2 At ms&itxmm ut. zoj.- „ h * 

[00841018 tc^USW(c:«S«l««l!l^x-r A 
^«B&@$-*^. 0+125 liSWWS. 1 2 6 li** 

[00 85] *r. TLsSriitT^i 24 umm) 
<o»tc*s^*&-rsfcftt. ¥«i 2 1 (mmmz 

¥«i 22 (ammm^Liz^is.) 

tzmi 2 3 (1HBPI®) fcULeS-fitTSStettte 

[ o o 8 6 ] 1 2 1 (mmm&BftLLtiy-m x 

m 2 2-C&K5UEt>l?l*&Lfc. ¥«1 2 2T-±tfc* 
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MKLhtmtX^mi 2 O^M^tifz. ztz^m 2 

4 . t«i 2 3mmmmLi 2 5frt>%&m\mm& 

0-Cfcatfcfc^-C?Lg£iS¥«124 («8fig) 
^*gi<0ttte£fM;U ffil2 1 (&nim£B& 
^<^f LTV>fc*3l£*:$V-/P 

[0087] JJeems^TA^fflJgtt 1 2 1 izmzt 

10 j-flM^tm-fh^tizk 0 1 5ox:t«-? 

fc. ¥«1 2 0 (iK©&l&£®j£L*:¥«) 

tTiw^»ai$tife. ¥«i 24 (mm) ±j>*b<k 

tt:*m(0*miftbZMtX9\&Wtlii 3fut¥« 
123 (8HWM) iZXtkttzAiMmi. ?LaSr®tT 
JWNWB«<ifc. m±i¥at^Sn<iS@lli:j!l!m«?l!! 

[0088] 

20 &Ltm&L*:ia<*smiiz£ti&. & 

mo&mmzm^tix^fiirt— *\ mm. sumw 
msmm^&ztzK. asmBa&iz-Kmmm&x 

[an ^wmiiv&m&offitfm. 
[02 ] ^mmco&nmammm. 

30 [03] ««E^ffl»Lfca5^HSfiii0. 

[04 ] ^mmmmmim^m. 

[05] MSSa^coBWB. 
[06] s»*«. 

[07] *5%BHOi»®3!g<O-a5^*^^ffi0. 
[08 3 J^i«^b!»^^«,E^S-fflV^iS^X 
rA<O«B&0. 

[09 3 ^*^^^*^^Sffi^fflV»tjiiS««L 

>-xxAioaw&0„ 

[0io] *wmi<mn%tmmmx? y 
[0ii] ^uny>x-^co^a0„ 

[012] HHgil 3 K«£iX®3^#|SM. 
[013] !fete^3^^tt«^)BTffil@. 

[014] mm 5 t^s^^fli^s. 

[015] mtt?s 5 fc&£«mm?fti'XxAtf>8p& 

0. 

[016] ^SfeM6 fcftSfPWffi^xAiOiXm 

[017] nife0«7 tssams?fi^xxA<ofim« 
50 mmmtfLi-zw-WLo^Mm. 
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m. 

1, 2, 20, 2 2-f« 3. 4, 15, 16, 2 
1,2 3, 3 6-s£f*8£S& 

5 12- 

£?Ltt i3 -«im«^^ 14 --^©jsasEa^ 1 
7-#attt 24--m&)mti&iTm&9FtxQi 2 

5, 26. 27, 28-7L 30. 42-&®& 3 
1, 2 5-WHNK 

3 2-SBWI 3 3-IME 34, 3 5-^8» 

3 7---*s^xss?tt®aig. *^>rye»jg 4 
1 -am* A3--^wmmi<rwm'&^. 

4 5-«mmffi 

4 6-»ttiSli^43&>63fif*i» 4 7-h-^ 4 
8. 8 49-E^J-fe>i?- 5 1-^'j3yS 



(11) &RFF6-1 11838 

2 0 

« 52, 5 5-» 5 3. 54-Um 

56, 5 8"-ttww»ffltK 5 

59. 6 0-^U3>Sfi 6 i -jrtwwrxAn 6 

6 5, 6 6-@5g&j| 67, 6 8-3M&AD 6 
9. 7 0-5£tt$aiP 

71-^S 7 2, 7 3-?>f?nA>7 81 

mam 

10 82. 10 2-Srf*tt 8 9-*H« 9 0- 

9i -mm 

9 2 -^7L 9 3-SMBL 9 4-jfJlD 10 1- 
10 3-JHf 10 4-Att 10 5-3E 
fittSE 10 6-A— 1 0 7-flB9t£ 

los-gm^y? 10 9-^yT no ~$um 

120, 121, 122. 123, 124-¥« 12 
6-**>f^yg^ttJS 



II] 



[02] 



[03] 




liW aAAaA«/* 

A A A A A A 
AAA. 



// 



/2 



[05] 




[06] 




/2 // 



42 



-44 
"43 



42 



II 1] 




(12) 



*HB¥6-1 1 1838 



[04] 



A2 



OOOQOOOo 
■ "o O OOOOOOO O 0 OOOOO 
I O O OOOQO oOOOOOOOOOO O OOOOo O OOP OOP O 



,13 



/2 



dooooootoooooooooooooooo^qpopoooo 
POP/OOOOPOO o o o o © o 
o o o o o o 0 



V V V 

vv vvvvvv V \7 V U V V V , 



v v y v 



/A 




AAA A A AAAAA&AAA A AAA A A A A A A A A 
A . A AAA AAA A A A A A A A A 
AAA A A A A A 




o o°o (PocPqpp cPopo oooooooo cPo o°o <&>po o 0 oo°q ^ '3 

/5 /2 /3 




(13) 



1 1838 



[[110] 



[012] 



36 — 





[013] 



[014] 



fcftffiKtt 




[017] 





94- 



^0 



w. 



-til 



KS-- 



91 



-89 



(14) 



®ffi¥6-l 11838 



[015] [019] 




(15) 



ftgfffe-l 1 1838 



mi 8] 



122 f21/20 




mo no* 



(72)i&hb# mn -m avmm m*m en 

«^jn«jii«FmwM6imsBri#tt! ft «^jii»;iiKrm*K/M6]«SHri#«j » 



